Sigmoid volvulus is a relatively rare condition commonly associated with the elderly.
INTRODUCTION
Sigmoid volvulus is an extremely rare condition in the paediatric population. Because it is commonly associated with the debilitated elderly, and can have a chronic presentation with episodes of spontaneous resolution, both the presentation and diagnosis are usually delayed in children. As such the condition is associated with a higher incidence of bowel gangrene in the pediatric population, with an associated overall mortality of 6 %.
CASE REPORT
A 10-year old boy who was mentally challenged presented to the Accident and Emergency department with a one day history of vomiting associated with abdominal pain and distension. On presentation parents gave a history of chronic constipation over the past 8 years, which had been treated with dietary modification, laxatives and regular enemas. This however had never brought complete relief and he had continued to experience constipation marked by the passage of multiple small volume stools 3 to 4 times per day with intermittent episodes of abdominal distension. This had continued until two days prior to presentation when his stools had become watery.
On examination he was noted to be ill-looking and moderately dehydrated. He was tachycardic with a pulse rate of 130 per minute and tachypneic at 68 breaths per minute. His abdomen was globally distended, tympanitic and tense but with no evidence of peritonism. A digital rectal examination revealed a capacious rectum loaded with soft brown stool.
An abdominal xray was performed which showed a markedly distended loop of large bowel with a classic coffee bean sign (Fig 1) Once the child was resuscitated and stabilized a CT scan of the abdomen and pelvis was performed which revealed gross distension of the sigmoid colon -to a maximal diameter of 10 cm with associated narrowing of its proximal Vincent et al 3 segment, rectal distension and collapsed small bowel. The presence of whorls correlating to a twisted mesentery from a volved segment of bowel was carefully sought but not noted. There was no evidence of pneumoperitoneum. In addition severe bilateral hydroureteronephrosis was also noted, more marked on the left side (Grade 4). (Fig 2) Based on the child's longstanding history of chronic constipation with associated intermittent abdominal distention, recent onset of the passage of watery stools, hemodynamic instability on presentation and the radiological findings of severe bilateral hydroureteronephrosis-suggesting a long-standing pathology, a diagnosis of Hirschsprung's enterocolitis was made. He was admitted to the pediatric intensive care unit where resuscitation was continued, broad spectrum antibiotics started (Cefazolin and Metronidazole), and a nasogastric tube passed. A rectal washout was then performed which led to a decrease in abdominal distension after output of a large amount of gas and pasty brown stool.
On the following morning however, 18 hours after admission a repeat rectal washout failed to achieve any decrease in abdominal distension and the child's vital signs which had previously started to normalize bagan to deteriorate. In addition he gradually developed worsening respiratory distress requiring intubation and increased circulatory support necessitating inotropic support. A diagnosis of Sigmoid Volvulus with compromised bowel was then entertained and he was taken to theatre 30 hours after admission for exploratory laparotomy.
The abdomen was opened via a Pfannenstiel incision and a sigmoid volvulus was noted (with a 360 degree twist) with most of the sigmoid itself being gangrenous. The bowel proximally was collapsed but the rectum was noted to be markedly distended. There are two distinct presentations-acute and chronic (9, 13). In the acute presentation the duration of symptoms is typically less than 36 hours, associated with severe abdominal pain and distension, early gangrene and circulatory collapse. In chronic cases -as in this index case-there is the history of chronic intermittent episodes of abdominal pain that have been present for months to years. During this time, bouts of abdominal pain are Vincent et al 5 frequently relieved by the passage of flatus and/or stool, which may well coincide with spontaneous reduction of the volved sigmoid (9, 13) . It is particularly in this subset of patients that the diagnosis is continually missed.
The mean age of presentation in children is 7 to 12yrs (4, 8, 9, 14) , with most series demonstrating a male preponderance (4, 7, 9, 12, 14) . The classic presentation is that of vomiting, abdominal pain and constipation (3, 7, 8, 9, 15 ). An interesting observation is the absence of any abdominal tenderness on clinical examination in most children with sigmoid volvulus (3, 9).
The diagnosis can be confirmed when a plain abdominal xray shows a hugely dilated sigmoid colon with the classic coffee bean sign-a dilated sigmoid loop arising from the pelvis into the upper part of the abdomen (16), suggesting a closed loop obstruction-as was apparent in this case (Fig 1) . In addition a single air-fluid level as opposed to multiple airfluid levels is even more in keeping with the diagnosis (14) . However it must be noted that over two thirds of children with sigmoid volvulus will not have the classic coffee bean sign (6, 9, 14) . Barium enema studies have also been employed as a diagnostic tool; the diagnosis being confirmed in the presence of the bird beak sign, which is formed as the upper rectum is twisted closed (9, 10, 13, 16) . If a CT scan or MRI is performed the classic whorls correlating with the twist in the mesentery is noted (6), though this was not present in our case.
Nonetheless a plain abdominal xray alone, showing colonic distension together with history and clinical examination should be enough to suspect and/or establish the diagnosis (13) .
While the majority of cases are treated surgically, non-surgical methods are increasingly being used with great success in children who are stable with no evidence of hypovolaemic or septic shock and no pneumoperitoneum (6, 8, 9, 17) . Reduction by barium enema has been successfully employed in about three quarters of pediatric patients in
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However, these nonsurgical approaches are temporizing measures only, associated with an extremely high rate of recurrence, with most children eventually requiring sigmoidectomy (8, 13, 14, 17) . The noted exception to this dogma is in neonatal sigmoid volvulus where barium or water soluble contrast enema is permanently therapeutic, with recurrence being exceptional on long term follow up (2, 3).
In summary, though sigmoid volvulus is classically a disease of the elderly, it needs to be suspected in children particularly when radiologic investigations reveal the presence of dilated colon, on the background of constipation, abdominal pain, abdominal distension, and vomiting (8, 9) . With increased awareness of its possibility in children and neonates, it is hoped that delays in diagnosis (as occurred in this case) will be markedly reduced leading to earlier presentations, a decreased incidence of gangrenous bowel and lower mortality rates when compared to adults. 
